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Document Processing Center (TS-790)

Attn: Scction 8(e) Coordinator (CAP Agrecment)
Office of Toxic Substances

Environmental Protection Agency

401 M Street, S.W.

Washington, D.C. 20460

RE: Report Submitted Pursuant to the TSCA Section 8(¢) Compliance Audit Program
CAP ID NO.: 8ECAP - 0004
RP CAP REPORT NO.: RPS - 0209
Dear Sir/Madam:
On behalf of Rhoéne-Poulenc Inc. (RPI, CN5266, Princeton, NJ 08543-5266) and its
subsidiaries, the attached report is being submitted to the Environmental Protection
Agency (EPA) pursuant to the Toxic Substances Control Act (TSCA) Section 8(e)
Compliance Audit Program (CAP Agreement) cxecuted by RPI and EPA (8ECAP - 0004).

The enclosed report provides information on the following chemical substances:

Product Name: Grade E Sodium Tripolyphosphate
CAS Registry No: 7758-29-4

CAS Registry Name: Triphosphoric acid, pentasodium salt
pH: 9.8 for 1% solution

Product Name: Sodium Silicate

CAS Registry No.: 1344-09-8

CAS Registry Name: Silicic acid, sodium salt

pH: Not Known

Product Name Crystamet

CAS Registry No.: 10213-79-3

CAS Registry Name: Silicic acid, disodium salt, pentahydrate
pH: 12.4 for 1% solution

Excellence in Performance—Pride in Achievement




The title of the enclosed report is:
Comparative Toxicology Study of Disilicates
The following is a summary of the adverse effects chserved in this report.

Sodium silicate (2.0 ratio and 2.4 ratio) were severely irritating to eyes and skin. In
the eye irritation study, the 2.0 ratio produced severe iritis and conjunctivitis and
comeal opacity with formation of scar tissue. Less severe irritation was observed
with the 2.4 ratio, and evidence of reversibility was noted. In the skin irritation
study, the 2.0 ratio produced severe, irreversible irritation at intact sites while the
2.4 ratio caused moderate, reversible irritation at intact sites. Crystamet was
corrosive to skin and eyes but the effect would be expected based on the pH of the
product.  Sodium tripolyphosphate was moderately irritating to the skin only.

RPI does not claim any portion of the information in this submission to be TSCA
confidential business information (TSCA CBI).

RPI has not previously submitted any TSCA Section 8(e) notices or premanufacture
notification on the subject chemical substance.

In total, RPI is submitting three copies of the enclosed report and this cover letter: an
original and two copies.

Further questions regarding this submission may be directed to Dr. Glenn S. Simon,
Director of Toxicology at (919)549-2222 (Rhdne-Poulenc, P.O. Box 12014, 2 T.W. Alexander
Drive, Research Triangle Park, NC 27709).

Sincerely,

Charles E. Moyer, JIr., Ph.D.

Director, Product Safety
(609)860-3589

CEMjr/mm
Enclosures
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New York F. X. Kamienski 5/17/71
O. Overman COMPARATIVE TOXICOLOGICAL STUDY OF

DISILICATES
J. F, Heil
J. Ro Pfann

Toxicity studies have been completed on the 2.0 and 2.4 ratio

hydrous silicates, sodium tripolyphosphate and CRYSTAMET. A copy
of this report is attached.

As you requested, the disilicate samples were corrected for
their moisture content and tested on an equivalent anhydrous basis.
CRYSTAMET was tested earlier as the hydrated material; however the
oral toxicity values are corrected for moisture content and represent
the equivalent anhydrous material. The CRYSTAMET results are
includaed in this report for comparative purposes,

Autopsy results for the acute oral toxicity studies are not

available because of the required 14 day observation period. They
will be reported in about two weeks.

F. X Kamcorakl.

F. X. Kamienski
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STAUFFER CHEMICAL COMPANY

WESTERN RESEARCH CENTER

COMPANY CONFIDENTIAL

TOXICOLOGY LAB REPORT T-1715 May 13, 1971

2.0 Ratio Sodium Silicate
2.4 Ratio Sodium Silicate
Sodium Tripolyphosphate

CRYSTAMET o *

I. Objective
To evaluate the acute oral and dermal toxicity, and the skin

and eye irritation properties of 2.0 ratio sodium silicate, 2.4 ratio
sodium silicate, anhydrous sodium tripolyphosphate, and CRYSTZMET.

II. Materials

A, 2.0 ratio sodium silicate - 19.5% water.
B. 2.4 ratio sodium silicate - 19.5% water.
C. "E" grade sodium tripolyphosphate - anhydrous.

These three test materials were received from waterway
on May 5, 1971.

D. CRYSTAMET -- sodium metasilicate with 5 molecules of
hydration water (42.4% water) was received from the
Pittsburg operation on April 2, 1971,

NOTE: The 2.0 and 2.4 ratio sodium silicates were
corrected for moisture content and tested on an
equivalent anhydrous basis. CRYSTAMET was tested

as the hydrated material. The oral toxicity values
for CRYSTAMET were corrected for the moisture content
and the figures represent the equivalent anhydrous
material.



CONFIDENTIAL

IV. Procedures

A. Acute Rat Oral

The test procedure employed is in accordance with the procedure
described in the Code of Federal Regulations (Part 191.1, Chap. I,
Title 21) for evaluating highly toxic substances.

Male, Sprague Dawley, albino rats in the 200 gram weight
range were used for test purposes. The test material was adminis-
tered as a 20% solution in water and at the maximum use concen-
tration in single doses by means of a stomach tube. Five animals
were used for each dose level. Test animals vere fasted for 24
hours prior to treatment. The animals were chserved for 14 days
after treatment for mortalities and signs of toxicity. All ‘
mortalities and the 1l4-day survivors of the highest test levels
were autopsied for gross pathological observation.

B. Acute Rabbit Dermal

New Zealand white rabbits in the 1.6-2.1 kg weight range were
utilized in the study. Fow animals were used for each dose
ljevel. The test material was applied neat to the closely clipped
jntact abdominal skin under waxed paper or rubber dental damming.
The trunk was then wrapped with gauze and adhesive tape binder.
The exposure period was 24 hours. Following this, the binders
were removed and any residual chemical removed by washing the
trunk of the animal thoroughly with a warm soap solution.

The animals were observed 14 days for mortalities and signs of
toxicity.

C. Skin Irritation Index, Draize Dermal

The Draize Dermal procedure was followed as outlined in the
Code of Federal Regulations (Part 191.11, Chap. 1, Title 21) for
evalutaing hazardous substances. The test procedure is designed to
determine whether a chemical is a primary skin irritant, ie.,
capable of initiating an extreme tissue reaction or skin inflam-
mation to an insult or injury. The inflammatory process may vary
from a barely perceptible hyperemia, to edema formation and vesicu-
lation, and finally to an intense suppurative process. Irritation
itself is not directly measured, but the result or consequence of
irritation, that is, the injury reaction following irritation.

The Draize Dermal test is further discussed in Appendix A.

D. Acute Eve Irritation

The procedure employed is in accordance with the test for eye
jrritants outlined in the Code of Federal Regulations (Part 191.12,
Chap. 1, Title 21) for evaluating hazardous substances.

-3-
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Six New Zealand rabbits in the 1.6-2.1 kg weight range were
used as the test animals. Ten mg or 0.1 ml of the test material
was placed in one eye of each animal by gently pulling the lower
1id away frcm the eyeball to form a cup into which the test
material is dropped. The lids werc gently held together for one
second and the animal released. The other eye, remaining untreated,
served as the control. The eyes were observed at 24, 48 and 72
hours following treatment and scored for irritation properties.

Eye irritation was determined according to the method outlined
in the "Illustrated Guide for Grading Eye Irritation by Hazardous
Substances.” & total score of 110 is possible. A non-irritant
must have a score of 10 or less. If, at the end cf 72 hours ocular
damage appears to be remissible (reversible), the animal is observed
for an additionzl 4-7 days before- final scoring is possible.

£

4

V. Results

A. Acute Rat Orals

1. Mortality Dose Level, mg/kg
_ 464 1000 2150 4640
B Sodium silicate 2.0 0/5 1/5 3/5 4/5
- Sodium silicate 2.4 0/5 0/5 1/5 5/5
i ~ Sodium tripolypnosphate 0/5 0/5 0/5 2/5
CRY.STAMET 0/5 0/5 5/5 5/5

2. Signs of Toxicity

No apparent signs of toxicity were procuced by the 464 ng/kg
dose levels. Animals treated with the 2.0 and 2.4 ratio

" gilicates at the 1,000 and 2,150 mg/kg dose levels showed
signs of gasping, dyspnea and acute depression. The 4,640
mg/kg dose levels of all four test compounds produced acute

depression, nasal discharge, dyspnea and gasping.

3. Gross Pathology

All mortalities exhibited gross gastrointestinal hemorrhage

with congestion of the kidneys, adrenals, liver, lungs and

heart. The survivors will be necropsied following the 14 day
___. observation period.
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Acute Rabbit Dermals

Mortality
Dose Level,
4,640 mg/kq
2.0 Ratio sodium silicate 0/4
2.4 Ratio sodium silicate 2.4 0/4
Sodium tripolyphosphate 0/4

Signs of Toxicity

No apparent signs of toxicity were observed in any of the
test animals.

Local Effects

The 2.0 and 2.4 Ratio sodium silicates produced severe

erythema and edema. Sodium tripolyphosphate produced
moderate erythema.

Skin Irritation (Draize) Dermal

See charts preceeding Appendix A.

Acute Eve Irritation, Rabbits

2.0 Ratio Ssodium Silicate -- produced corneal opacity with
scar tissue formation in four of six test rabbits, the remain-
ing two exhibited severe iritis and conjunctivitis. 2.0 ratio
silicate is corrosive to the eye.

2.4 Ratio Sodium Silicate -- produced conjunctivitis, moderate
iritis with two of six test rabbits exhibiting slight corneal
opacity of a remissible nature. 2.4 ratio silicate is a
severe eye irritant.

Sodium Tripolyphosphate - anhydrous -- produced moderate to
severe conjunctivitis in two of six test rabbits. The remain-
ing four test rabbits exhibited no signs of irritation during
the 72 hour observation period. . Sedium tripolyphosphate is
non-irritating to the eyes,

CRYSTAMET -- corrosive to the eye. Total destruction of eye
of test animals was observed.
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SODIUM SILICATE 2.0 RATIO RABBIT NO.
EXDOS . 1M 2M | 34 19F [ 20F | 21F
Time Hrs. |[ERYTHEMA |Score |Score 'Score |Score ScorelScorel Means
24 Intact 2 2 2 3 2 2 2.17
72 Intact 4 3 4 4 4 4 3.83
24 Abraded | 4 4 4 4 4 4 4.00
72 Abracded| 4 . 4 4 4 4 4 4.00
MDENTIAL suprorar,  14.00
— ' CONFIDENTIAY
24 tntact | » 3 v 13 1 1 1 1.50
72 Tntzct | o 0 0 0 0 0 0,00
24 Abrzded | 4 4 4 4 4 4 4.00
72 2braded | 4 4 4 4 4 4 4.00
SUBTOTAL 9.50
TOTAL SCORE 23.50
(TOTAL /4) PRIM. IRIT. INDEX c o |
SEVERE SKIN IRRITANT
SODIUM SILICATE 2.4 RATIO RABBIT NO.
EXDOS . I awm sM_ | am 2oF | 93w AP
Time Hrs. |[ERVTEEMY IScore Score 'Score IScore IScore Scorel Means
24 Intact 2 2 1 2 2 2 1.83
72 Intact 0 0 (0] 0 0 0 0.00
24 Abraded | 2 4 4 4 4 4 3.66
72 Abradeg| O 4 4 4 4 4 3.33
SURTOTAL
DEMA
24 Irntzct 2 1 0 1 1 0 0.83
72 Intzct | 0 0 0 0 0 0 0.00
24 Abrzgdsd| 2 4 3 3 3 3 3.00
72 Abraded! O 4 4 4 4 ] 4 3.83
SUBTOTAL 7.66
. TOTAL SCCR= 16.48
(TOTAL /4) PRIM. IRIT, INDEX 4.12
MODERATE SKIN IRRITANT
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" SODIUM TRIPOLYPHOSPHATE ~— “RABBIT NO.

EXDOS . ™ gv | ou Sep loer |27 |

24 _ Intact 1 0 a a 23

Time Hrs. |ERVTEEZMA |Score Scora Score IScore IScorel Scerel Means

_wjzm. Intact

1

o - lo.00t

1

0 0 0

24 Abraded| 4 4 4
4 4 4

0
0
4 4 4,00
72 | Abraced 2

e & 4 4.00

- - - SURTOTAL 8.33

Ebsra 1 | -

p

24 Intact | 0 0 0 0 0 0 0.00

e | |- - - et . T

72 Tntzct 0 0 0 0 0 0 10,90

N34 | AbrIdeda 3 4 43— 3" 3766

95~ Vapraceal 4 14— |a-—-t4 —{a~- |4~ 7]4.00

L : - . --SUBTOTAL——7-66

TOTAI--SCORE —15-99

-4 ~ {FOTAL—/4)—PRIM.—IRIT.—INDEX —-—4:00

 MODERATE-SKIN -IRRITANT ~~——- o

e e e e e == et i e+ w0 mm—— P . i e+ o o eme e+ e
— - ooud ——— — — —— . — - ———— ——
e e e e 8 e n e — e ——
P
-~ - - - -
S - Jemrem - M
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ot APPENDIX A

DESCRIPTION OF THE DRAIZE DERMAL

The Draize dermal method of testing primary
irritant substances is described in the Code of
Federal Regulations under the Federal Hazardous
Substances Labeling Act, Part 191.11, Chapter 1,

Title 21 as follows:

Primary irritation to the skin is meas-
ured by a patch-test technique on the
abraded and intact skin of the alhino
rabbit, clipped free of hair. A minimum
of six subjects are used in abraded and
intact skin tests. Introduce under a
square patch such as surgical gauze
measuring 1 inch x 1 inch, two single
layers thick, 0.5 milliliter (in case of
lHquids) or 0.5 gram (in the case of
solids and semisolids) of the test sub-
stance. Dissolve solids in an awpropri-
ate solvent and apply the solution as for
liquids. The animals are immobilized
with patches secured in place by ad-
hesive tape. The entire trunk of the
animal is then wrapped with an imper-
vious material such as rubberized cloth
for the 24-hour period of exposure.
This material aids in maintaining the
test patches in position and retards the
evaporaticn of volatile substances.
After 24 hours of exposure, the patchas
are removed and the resulting reactions
are evaluated on the basis of the desig-
nated values in the following table:

N Evaluction of skin reactions Veluet
Erythema and eschar formation:
NO erythema. oo e eccccccann-a ]
Very slight crytherna (bareij percep-
31 1 ) U b
- Well-defined ersthema....ccceccecceen 2
Moderate to severe erythema.._.._____ 3

Severe erythema (beel redness) to
slight eschar formation (i1njurles in

[ 13 -19 + b PP 4
Edema formation:

Noedema. oo eeccceceae 0
Very elight edema (barely perceptible). 1
Slight edema (cdses of area well de-

fined by defintte raising) cecccccaea 2
Moderate edema (rais=d app:oximately

1 millimeter) . oo acccacccccaea 3

Bevere edema (rzjsed more than 1
miliimeter and cxtending beyond the
8rea Cf eXPOSULe) o cmccceccccceeoaa 4

L The "value” recorded for each reading Is
the average value of the six or more animals
subject to the test.

Readings are again made at theend of 2
total of 72 hours (43 hours after the first
reading). An equal number of expo-
sures are made on areas of skin that have
been previously abraded. The abrasions
are minor incisions through the stratum
corneum, but not sufSciently deep to dis-
turb the derma or to produce bleeding.
Evaluate the reactions of the abraded
skin at 24 hours and 72 hours, as de- -
scribed in this paragraph. Add the
values for erytherra and Eschar forma-
tion at 24 hours and at 72 hours for
intact skin to the values on abraded skin
at 24 hoursand zt 72 hours (four values).
Similarly, add the values for edema
formation at 24 hours and 2t 72 hours for
intact and abraded szin (four values).
The total of the eizht values is divided by
four to give the primary irritation score.
Example:

Exposare | Esposure
tios uanit

Erythema and eschar formztion: Hours Velue
Intaet SKin. .o eeeecccmnaaee i 2
ee 2 )
Abraded skin_ .o ... b4 3
b 2
Subtotal._ 3

Edema formatico: .

latact skio H (]
Do. 2 1
Abraded skia. .o noriaaaaaa. % 1
Do 2 2
Subtotal.. 4
o
Total. 12

Primary irritation score s 12+¢=3.

SKIN TRRITATIOMN TEST

Compounds producing combined averages (primary irritation
indexes) of 2 or less are only mildly irritating; wvhereas
those with indexes from 2 to 5 are modercte irritants,
and those with scores above 5 are considered severe or

primary irritants.
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Triage of 8(e) Submissions
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#12611A
Sodium Silicate
H

Ocular irritation is of high concern based on corrosive effects in rabbits exposed to the 2.0 ratio
of test material to 19.5% water. Corneal opacity with scar tissue formation in 4/6, and severe
iritis and conjunctivitis were reported.

M

Ocular irritation is of medium concern based on conjunctivitis, moderate iritis and slight corneal
opacity (remissible) in rabbits exposed to the 2.4 ratio of test material to 19.5% water.

M

Dermal irritation is of medium concern based on severe erythema and moderate edema in rabbits
exposed to the 2.0 ratio. Dermal irritation is of low concern based on well-defined erythema and
very slight edema in rabbits exposed to the 2.4 ratio of test material to 19.5% water.

L

Acute oral toxicity is of low concern based on calculated LDgy’s of 1960 and 2710 mg/kg in rats
for the 2.0 and 2.4 ratios, respectively, of test material to 19.5% water. Mortality and
corresponding doses (mg/kg) were 0/5 (464), 1/5 (1000), 3/5 (2150) and 4/5 (4640) for the 2.0
ratio, and 0/5 (464, 1000), 1/5 (2150) and 5/5 (4640) for the 2.4 ratio. Gasping, dyspnea and
acute depression were observed at 21000 mg/kg for both ratios. GI hemorrhage, congestion of
the kidneys, adrenals, liver, lungs and heart were observed in the decedents.

L

Acute dermal toxicity is of low concern based on no mortality (0/4) in rabbits exposed to 4640
mg/kg at both the 2.0 and 2.4 ratios of test material to 19.5% water.

Crystamet
H

Dermal irritation is of high concern based on corrosive effects in rabbits.
H

Ocular irritation is of high concern based on corrosive, nonremissible effects in rabbits; total
destruction of the eye was reported.

L

Acute oral toxicity is of low concern based on a calculated LDs, of 847 mg/kg in rats. Mortality




and corresponding doses (mg/kg) were 0/5 (464, 1000) and 5/5 (2150, 4640). Acute depression,
dyspnea and gasping were observed at 4640 mg/kg, and GI hemorrhage, congestion of the
kidneys, adrenals, liver, lungs and heart were observed in the decedents.

Sodium Tripolyphosphate
M

Ocular irritation is of medium concern based on moderate to severe conjunctivitis in 2/6 rabbits;
the remaining 4 did not exhibit any irritation.

L

Acute oral toxicity is of low concern based on a calculated LDs, of 5010 mg/kg in rats.
Mortality and corresponding doses (mg/kg) were 0/5 (464, 1000, 2150) and 2/5 (4640). Acute
depression, dyspnea and gasping were observed at 4640 mg/kg, and GI hemorrhage, congestion
of the kidneys, adrenals, liver, lungs and heart were observed in the decedents.

L

Acute dermal toxicity is of low concern based on no mortality (0/4) in rabbits exposed to 4640

mg/kg.
L

Dermal irritation is of low concern based on very slight erythema in 2/6 rabbits.




